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(54) [ Title of the Invention ] Blow-by gas discharge structure 
(57) [ Claims ] 

[Claim 1 ] Blow-by gas discharge structure which, during the downward strike of 
the piston, discharges the blow-bv gas within the crank chamber of an engine outside 
the engine, 

which blow-by gas discharge structure is characterized in that it comprises: 

a First through-channel f20a, 21a, 20c, 21c) which is formed to extend in the radial 

direction of a crank shaft f 15a, 15c) in a web n4a, 14c) inner part deployed in the 

crank chamber, and which separates the gas-liquid of the blow-by gas; 

a second through-channel (5a, 5c) provided in the inner part of the crank shaft (15a, 

15c) which extends in the direction of the shaft; 

a lead-in hole (16a, 50c), formed in the crank shaft (15a, 15c), through which the First 
through-channel (20a, 20c) and second through-channel (5a, 5c) are through- 
connected; 

and a discharge hole (23a, 23c) formed in the crank shaft (15a, 15c) with through- 
connection to the second through-channel (5a, 5c); 

wherein blow-by gas, fi'om which the liquid has been separated in the first through- 
channel (20a, 21a, 20c, 21c), is discharged from the discharge hole (23a, 23c) during 
the downward stroke of the piston. 

[ Detailed Description of the Invention ] 
[0001 ] 

[ Field of Industrial Utilization ] 

The present invention relates to a blow-by gas discharge structure in which is 
provided a blow-by gas discharge through-channel which has connection with a crank 
chamber in the inner part crank shaft of the engine, and which comprises a blow-by 
gas gas-liquid separation mechanism which utilizes the centrifugal forces in a web 
inner part deployed within the crank chamber. 

[ 0002 ] 
[Prior Art] 

The gas which leaks into the crank chamber from the combustion chamber of 
the engine by way of the outer circumference of the piston is commonly referred to as 
blow-by gas, and, using an appropriate means, discharge of this outside the engine 
must be performed. Hitherto, as a method of discharging the blow-by gas, as shown in 
Figure 8, a method has been adopted in which utilizes the fact that, during the 
downward stroke of the piston P, the inner pressure of the crank chamber K is higher 



than the atmospheric pressure, whereby discharge outside the engine, by way of a 
breezer pipe B from a through-channel Tl which comprises a one-directional valve V, 
is effected. However, this blow-by gas is mixed with the lubricant which is sprayed 
and stirred within the crank chamber and so contains the lubricant in a particulate or 
mist-form state, and this must be removed effectively. 

[ 0003 ] As a method of gas-liquid separation of this blow-by gas, as disclosed 
in Japanese Laid-Open Patent Application No. Heisei 6-34105 and as shown in Figure 
9, it has been proposed that a buffer plate F, or the like, be provided along a through- 
channel T2, and that a gap S between this and a through-channel wall T21 be 
obstructed by a rib R, that is to say, by the adoption of a labyrinth shape, a direct 
channel for the blow-by gas is removed whereby only the gas component is caused to 
pass through easily. 

[ 0004] 

[ Problems the Present Invention is Intended to Solve ] 

As a method for discharging blow-by gas outside the engine, as described 
above, generally a discharge method is adopted in which the fact is utilized that the 
crank chamber irmer pressure of the piston during the downward stroke is greater than 
the atmospheric pressure whereby discharge to the outside is effected by a one- 
directional valve provided in a through-channel, but there are problems in that, for 
example, this gas is mixed with lubricant which is also discharged to the outside. 

[ 0005 ] For this reason, a method for gas-liquid separation in which a 
labyrinth-shape channel was adopted to allow only the gas component to pass easily 
was proposed, but there are problems in that, in portable engines and the like, in 
which the engine is inclined when driven, the through-channel and one-directional 
valve are immersed in lubricant wherein the lubricant flows directly to the outside so, 
a gas-liquid separation mechanism is of absolutely no use. 

[ 0006 ] Thereupon, the objective of the present invention is to provide a blow- 

by gas discharge structure in which, even in a portable engine or the like where the 
engine is inclined and driven, the lubricant does not flow to the outside, and which is 
able to efficiently discharge the gas component only to the outside. 



[ 0007 ] 

[Means to Solve the Problems ] 



The present invention is designed in order to obviate the faults of the p rior ^rt 
described above , and, the above-described obiective is able to be achieved using a 
blow-by gas discharge structure which, during the downward strike of the piston, 
discharges the blow-bv gas within the crank chamber of an engine outside the engine^ 
and whic h comprises: a first through-channel which is formed to extend in the radial 
direction of a crank shaft in a web inner part deployed within the crank chamber, and 
which sep arates the gas-liquid of the blow-bv gas; a second through-channel provided 
in the inn er part of the crank shaft and which extends in the direction of the shaft: a 
lead-in hole, formed in the crank shaft, through which connects the first through- 
channel and second through-channel have through-connection: and a discharge hole 
formed i n the crank shaft so as to have through-connection with the second through- 
channeL wherein blo w-bv gas, from which the liquid has been separated in the first 
through-c hannel is discharged from the discharge hole during the downward stroke of 
the piston. 

[ 0008 ] 
[ Action ] 

In the present invention, based on the above-described configuration, by the adoption 
of a blow-by gas discharge structure, in which is provided a blow-by gas discharge 
structure through-channel which has connection with the crank chamber in the inner 
eart crank shaft of the engine, and which is formed to extend in the radial direction of 
the crank shaft in the web inner part deployed within the crank chamber, and which 
comprises, as a first through-channel for separation of the gas-liquid of the blow-bv 
gais. a gas-liquid separa tion mechanism , the gas component and liquid component of 
the blow-bv gas are separated by the comparatively large centriftigal forces as a result 
of the revolving of the crank shaft, whereby, moreover , the lubricant of the liquid 
component does not enter the discharge through-channel, so, even in portable engines 
or the like in which the engine is inclined and driven, efficient discharge outside of 
blow-by gas, without a flow-out of lubricant contained within the blow-by gas, can be 
performed. 

[0009] 

[ Embodiment ] 

In order to fiirther clarify the main essence of the blow-by gas discharge 
structure of the present invention, a description is given, based on the diagrams, of the 
embodiments. A description is given, based on Figure 1 to Figure 3, of a first 
embodiment. This embodiment is one in which a blow-by gas gas-liquid separation 



device Kl is provided in a crank shaft 10a, and said crank shaft 10a is formed 
integrally with a shaft 1 la, 15a, web 12a, 14a, and crank pin 13a. 

[ 0010 ] In addition, as a second through-channel , a through-channel 5a is 
provided in the central part of a shaft 15a, and a plug 17a, formed in a conical shape, 
is provided in one end of said shaft 15a, and, in the outer circumference of said plug 
17a, as a lead-in hole for connection with said through-channel 5a, an incline hole 16a 
is provided, wherein one end of said through-channel 5a is closed by the plug 17a, and 
the other end has connection with a breezer pipe 6a. 

[ 001 1 ] Furthermore, reference 19a is a pocket which is formed between the 
end conical part of the shaft 15a and the inner circumference 18a of a hole for 
pressure-introducing the shaft 15a to the web 14a. In addition, the web 14a, as shown 
in Figure 2, comprises a slit 21a and a radial hole 20a as a first through-channel , and 
the gas-liquid separation mechanism El is formed by the abovementioned incline hole 
16a, said radial hole 20a and slit 21a and so on. Furthermore, reference 22a is a blow- 
by gas collector and, as shown in Figure 3, in the shaft 15a, a connection port 23a, as a 
discharge hole, which opposes the piston 2a in the downward stroke of the piston 2a, 
is provided in the outlet of the through-channel 5a; reference 24a is a pocket which 
has through-connection with the breezer pipe 6a and is provided in a piston to be 
coincident with the connecting port 23 a of the inner circumference of the blow-by gas 
collector 22a. 

[ 0012 ] Next, a description will be given of the action of the first embodiment. 
When the engine is caused to revolve and when, in the downward stroke of the piston 
2a, the inner pressure of the crank chamber 3a is higher than the atmospheric pressure, 
the gas-liquid mixture Ml tries to enter the through-channel 5a by way of the incline 
hole 16a from the pocket 19a in the gas-liquid separation mechanism El, but, because 
the crank shaft 10a revolves, the gas-liquid mixture Ml is subject to centrifiigal 
forces, wherein, by the action of the centrifugal forces, the liquid lubricant component 
of large specific gravity is returned again to the crank chamber 3a fi-om the radial hole 
20a and slit 21a without entering the incline hole 16a. For this reason, discharge 
outside the engine of the gas form only of the blow-by gas, via the breezer pipe 6a and 
through-channel 5a, can be effected. It will be noted that, because the connecting port 
23 a and pocket 24a are located in such a way as be coincident only in the downward 
stroke of the piston 2a, the blow-by gas is discharged only when the inner pressure of 
the crank chamber 3a is higher than the atmospheric pressure. 



[ 00 1 3 ] ^ A description will be given, based on Figure 4, of a second 
embodiment. This embodiment is one in which a blow-by gas gas-liquid separation 
device K.2 is provided in a cam shaft 32b; reference 10b is a crank shaft, in the one 
end 15b of which is, a crank gear 30b fixed so as to be able to revolve integrally 
therewith, and a cam gear 31b which engages with said crank gear 30b; said cam gear 
3 lb is fixed to the cam shaft 32b whereby said cam shaft 32b is supported by the 
crank chamber 3b to have fi-eedom to revolve. In addition, reference 5b is a through- 
channel provided in the cam shaft 32b, one end of which opens into the crank 
chamber 3b while the other end leads to a one directional valve 4b, constituted from 
an elastic body of rubber or the like, and formed to open when the inner pressure of 
the crank chamber 3b is higher than the atmospheric pressure and to close in other 
cases, the end of the one directional valve 4b of which has through-connection from 
the breezer through-channel 35b to the breezer pipe 6b. In addition, directly in front of 
the one directional valve 4b and at the back of the through-channel 5b, a radial hole 
36b and guide plate 37b are provided in the cam shaft 32b, and the gas-liquid 
separation mechanism E2 is formed from the abovementioned one-directional valve 
4b, said hole 36b, guide plate 37b and so on. 

[ 0014 ] Next, a description will be given of the action of this second 
embodiment. When the engine is caused to revolve, and when, in the downward 
stroke of the piston 2b, the gas-liquid mixture M2, which is a blow-by gas 
contaminated with lubricant which has leaked into the crank chamber 3b, enters the 
through-channel 5b, the lubricant, with its large specific gravity, is returned again to 
the crank chamber 3b via the guide plate 37b and radial hole 36b in the gas-liquid 
separation mechanism E2 by the centrifugal forces as a result of the revolution of the 
cam shaft 32b, whereby discharge outside of the gas form only of the blow-by gas, via 
the one-directional valve 4b, breezer through-channel 35b and breezer pipe 6b, can be 
effected. 

[ 0015 ] A description will be given, based on Figure 5 to Figure 7, of a third 
embodiment. This embodiment is one in which a blow-by gas gas-liquid separation 
mechanism device K3, similarly formed to that in the first embodiment, is provided in 
a crank shaft 10c, but there is no conical part in the end of the shaft 1 5c, and there is 
no gas-liquid flow-in port from the central part of the shaft 15c, and furthermore, a 
through-channel 5c, as a second through-channeh is closed by a plug 17c, and a lead- 
in hole 50c is provided in a shaft 15c opposing a slit 21c and radial hole 20c, as a first 
through-channel , which opens to the outer circumference of the web 14c, to effect 
through-connection to the through-channel 5c, and the gas-liquid separation 



mechanism E3 is formed from said radial hole 20c, said lead-in hole 50c and slit 21c 
and the like. 

[ 0016 ] As well as this, in the same way as the first embodiment, the crank 
shaft 10c, which revolves within the crank chamber 3c, is formed from the 
combination of a shaft 1 Ic, web 12c, 14c, and crank pin 13c, and the through- 
channels 5c has through-connection to the breezer pipe 6c by way of a blow-by gas 
collector 22c comprising, as a discharge hole , a connection port 23c, and a pocket 24c 
and so on. 

[ 001 7 ] Next, a description will be given of the action of this third 
embodiment. When the engine is caused to revolve, in the downward stroke of the 
piston 2c, a gas-liquid mixture M3 which contains lubricant in the blow-by gas heads 
towards the outer circumference of the web 14c of the crank shaft 10c, but the 
centrifugal forces, which work on the revolving body in the outer circumferential part, 
are large on the liquid, which has large specific gravity, and small on the gas, which 
has small specific gravity, so the gas component is separated, whereby, only the gas 
component enters the through-channel 5c via the lead-in hole 50c from the slit 21c 
and the radial hole 20c in the gas-liquid separation mechanism E3, to be discharged 
outside from the breezer pipe 6c. 

[ 0018 ] It will be noted that, in the abovementioned embodiments, the gas- 
liquid separation mechanism is provided in the crank shaft or cam shaft, but it may be 
provided in any revolving shaft which is driven by these, and it is noted that, the gas- 
liquid separation mechanism is formed from an incline hole, radial hole and slit, but it 
may be an incline hole and radial hole, or an incline hole and a slit, and the present 
invention is in no way limited to the abovementioned embodiments, furthermore, as 
far as the form of each part, the method of deployment, number, size, matter, and 
method of operation and the like of the constituent elements in the blow-by gas-liquid 
separation mechanisms pertaining to the present invention are concerned, they may be 
provided, as appropriate, provided they are within a range that the objective, action, 
and later-described effects of the invention can be achieved, and it goes without 
saying that these alterations should not alter, in any way, the main essence of the 
present invention. 

[aoi9] 

[ Effect of the Invention ] 



As is described above, the present invention has the effect that, because a blow-bv gas 
discharge structure is adopted in which is provided a blow-by gas discharge structure 
through'Channel which has rnnnection with the crank chamber in the inner part crank 
shaft of the engine, and , which formed to extend in the radial direction of the crank 
shaft in the web inner part deployed within the crank chamber , and which comprises , 
as a first through-channel for separation of the gas-liquid of the blow-by gas , a gas- 
liquid separation mechanism, the gas component and liquid component of the blow-bv 
gas are separated by the comparatiyely large centrifugal forces as a result of the 
revolving of the crank shaft , whereby, even in portable engines or the like in which 
the engine is inclined and driven , efficient discharge to the outside of blow-by gas, 
without the flow-out of lubricant contained within the blow-by gas, can be performed. 
As is described above, the present invention provides a unique effect hitherto not 
seen, and it is an invention which is very good in terms of practical application. 



Brief Description of the Diagrams ] 

Figure 1 ] is a cross-sectional view which shows a first embodiment of the present 
myention. 

Figure 2 ] is a cross-sectional view across the line A- A of Figure I. 
Figure 3 ] is a cross-sectional view across the line B-B of Figure 1. 
Figure 4 ] is a cross-sectional view which shows a second embodiment of the present 
myention. 

Figure 5 ] is a cross-sectional view which shows a third embodiment of the present 
invention. 

Figure 6 ] is a cross-sectional view across the line C-C of Figure 5. 
Figure 7 ] is the cross-sectional view across the line D-D of Figure 5. 
Figure 8 ] is a cross-sectional yiew which shows a conventional blow-by gas 
discharge structure. 

Figure 9 ] is a cross-sectional view which shoves a conventional blow-by gas gas- 
iquid separation device. 



[ Explanafion of Symbols ] 
3a, 3b, 3c Crank chamber 
5 a, 5b, 5c Through-channel 
6a, 6b, 6c Breezer pipe 
10a, 10b, 10c Crankshaft 
14a, 14c Web 



15a, 15c 



Shaft 



16a 



Incline hole 




9 



20a, 20c Radial hole 
21a. 21c Slit 

23a, 23c Connecting port 

50c Lead-in hole 

El, E2, E3 Gas-liquid separation mechanism 

Kl , K2, K3 Blow-by gas gas-liquid separation device 




[ Fig. 6 ] 





[Fig. 5] [Fig. 8] 




[ Fig. 9 ] 
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